BACKGROUND: Shopping for health insurance is encouraged as a way to find the most affordable coverage that best meets an enrollee's needs. However, the extent to which individuals switch insurance and subsequent changes in health care utilization that might arise, particularly new physician visits, are not well understood. OBJECTIVE: To examine the relationship between insurance switching and new physician and emergency department visits around the time of a switch. DESIGN: Observational study using a difference-indifferences design to compare those switching insurance carriers with propensity score-matched controls who did not switch, stratified based on whether individuals initially had private or Medicaid insurance coverage. All analyses adjusted for individual and insurance characteristics. PARTICIPANTS: Continuously insured, non-elderly individuals with private or Medicaid insurance coverage in Massachusetts from 2010 to 2013. MAIN MEASURES: Rates of new primary care and specialist physician visits, as well as rates of emergency department visits. KEY RESULTS: Before matching, among 1,628,057 continuously insured individuals, 418,231 (26%) switched insurance carriers during a 2-year period. Characteristics of switchers and non-switchers were similar after matching (n = 316,343 in each group). After matching, switching plans was associated with a 203% and 47.5% increase in the rate of new primary care physician visits following switching for those initially with Medicaid or private coverage, respectively (both p < 0.001), with a large shortterm increase, diminishing over time. Among those with Medicaid coverage, switching was associated with a 14.9% higher rate of ED visits during the month of switching (p < 0.001), but otherwise decreased modestly after switching. CONCLUSIONS: Insurance switching is common, and is associated with increased new physician visits and temporarily increased ED use among the publicly insured. As insurance markets become more volatile in the current policy environment, understanding changes in utilization after insurance switching may become increasingly important.
INTRODUCTION
By establishing insurance exchanges to promote competition among private plans and providing premium subsidies for those with incomes up to 400% of poverty level, the Affordable Care Act (ACA) enabled an estimated 12.7 millions Americans to obtain insurance by shopping on an exchange. 1 Yet while shopping for insurance is generally viewed in a positive light-allowing consumer preference and price competition to play a larger role in individual decisions on health insurance-the implications of switching insurance for health care use remain poorly understood.
Insurance enrollment is a dynamic process. For example, on the exchanges, individuals can change plans during the annual open enrollment process, and thus changes in premiums, coverage generosity, and individual health status may lead individuals to switch plans each year. While competition is thought to result in lower prices and improved quality of care, [2] [3] [4] [5] [6] [7] it is also likely to lead to increased rates of switching among private plans as well as among private insurers participating in Medicaid as enrollees choose among plans. 3, 8 The implications of plan switching with respect to health care use and the stability of patient-physician relationships may be a meaningful consideration in this environment. Because providers are not consistently included in all insurance networks, such switching could compel patients to change physicians to avoid significant out-of-pocket expenses, which could interrupt clinical relationships and create additional costs in time and effort for both patients and physicians. 9 Prior evidence shows that individuals switching insurance carriers are more likely to have changes in their usual source of care, 6 , 10, 11 a problem that may be exacerbated as narrow networks become more common. 12 Since prior research has focused on the transition from no insurance to insurance coverage, 2, 13 there is little evidence addressing changes in health care utilization for people who switch health insurance carriers when there are no disruptions in coverage.
We analyzed data from the Massachusetts All-Payer Claims Database (APCD) on all individuals enrolled in commercial and Medicaid insurance from 2010 through 2013, to examine the association between insurance switching and subsequent health care utilization around the time of a switch, focusing on visits to new primary care and specialist physicians and the emergency department. Because insurance switching might be a consequence of a desire to switch providers or development of a new health condition, we conducted a number of sensitivity analyses to assess the contribution of these factors to our results.
METHODS

Data Source and Study Population
The Massachusetts APCD contains detailed data on health care utilization, insurance eligibility, and provider credentialing across all commercial payers and public health insurance programs in Massachusetts, representing approximately 90% of the state's non-elderly population. 14, 15 The APCD uses individual identifiers from insurers to create a probabilitybased Bmaster patient identifier^that can be used to follow enrollees when they change insurers (see online Appendix).
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Our study cohort included all Massachusetts residents aged 21-64 years as of December 31, 2013 , who had at least 3 calendar years of continuous enrollment with any APCDparticipating insurance provider during the 4-year period from 2010 to 2013, based on their master patient identifier. We chose a 3-year period of continuous enrollment to ensure 12 months before and after an insurance switch for our study design, and additionally used the prior-calendar-year claims for risk adjustment. We defined continuous enrollment as ≥11 months of insurance coverage in a year. We excluded any individual covered by Medicare during this period, as Medicare claims are not included in the APCD.
This project was approved by the Committee on Human Subjects at Harvard Medical School.
Identifying Insurance Carrier Switching
Our primary exposure was switching insurance carriers, which we defined when an individual (Bswitcher^) began enrollment with a new health insurance carrier (i.e., not changing plans within an insurance carrier). Because identifiers for individual plans in the APCD were not consistent within carriers, we were unable to examine switches between plans within a carrier. For each person, we defined an index insurance carrier (e.g., Aetna or United) based on their health insurance enrollment in January 2011. We assigned the date of a switch to the month of the first instance when a person began enrollment with a new carrier, even if their prior enrollment extended beyond this month, because we found that plans did not always accurately record when coverage ended (see online Appendix for details). We defined BMedicaid^coverage as enrollment in MassHealth or in a privately contracted MassHealth health plan. We studied switchers who changed insurance during calendar years 2011-2012, including January 1, 2013, because January 1 is a common date for insurance switching.
Outcomes
We defined new visits to primary care and specialist officebased physicians based on evaluation and management (E&M) Current Procedural Terminology (CPT) codes (see online Appendix for list of codes used) for new visits. A new visit CPT code can only be used if a patient has not been seen by any physician within that practice within the previous 3 years. 17 Because payers in the APCD do not consistently use a single physician identifier such as the national provider identifier (NPI), we created a master physician crosswalk between NPI and insurer-specific identifiers and used this to define specialty (see online Appendix for details). We defined emergency department (ED) visits by any claim with an emergency care-associated E&M code (99281-99285, 99291, 99292) or an ED-associated revenue center code (0450-0459, 0981) in hospital claims.
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Covariates
To measure comorbidities, we calculated hierarchical condition category (HCC) scores using software available from the Centers for Medicare and Medicaid Services. 20 We assigned an HCC score from 2010 or 2011 for individuals who switched insurance in 2011 or 2012 plus January 1, 2013, respectively. To derive a proxy measure of socioeconomic status, we linked individuals' five-digit ZIP Code to the publicly available BArea Deprivation Index,^a measure derived using a weighted combination of 17 census-level indicators of socioeconomic disadvantage. 21, 22 We also assigned members to an initial insurance market category (private vs. Medicaid insurance). Other variables included member age as of December 31, 2010, sex, and patient identifier linkage confidence (an indicator of whether a member's identifier match was perfect or had some inference in linkage, see online Appendix). We also collected several variables related to insurance coverage for those with private insurance: plan type (e.g., preferred provider organization [PPO] vs. health maintenance organization [HMO]), employer size (ranging from individual to 500+ employees, see Table 1 for categories), and whether the employer was self-insured.
Statistical Analyses
Because individuals switching insurance may differ from those with stable enrollment, we used propensity score methods to match switchers with non-switchers without replacement in our sample using all available patient characteristics (see online Appendix). We assigned non-switchers the same insurance switch date as the matched switcher to align the timeline of all individuals relative to this date.
To compare the characteristics of switchers versus nonswitchers before and after matching, we used t-tests or χ 2 tests as appropriate. We assessed the change in utilization of physician and ED visits using a difference-in-differences design. We defined the pre-switch period as the 12 months preceding a switch, and the post-switch period as the 12 months after a switch, including the month of the insurance change.
For the ED utilization analyses, we divided the indicator for the post-switch period by month to estimate changes in utilization over time versus the pre-switch period from 4 to 12 months before switching. We estimated linear models that included an indicator for period (pre/post or month fixed effects), an indicator for insurance switching, and interactions between the period and insurance switching indicators, which was our main quantity of interest. Even though the dynamics of insurance switching were more complex than simple pre/ post changes, we used a standard difference-in-differences framework to estimate average overall effects in the postswitch period. The model further adjusted for all available patient factors noted above (see full model specification in online Appendix). We tested for the assumption of parallel trends between switchers and non-switchers in the pre-switch period by examining whether utilization trends were equivalent between the two groups, using the same model specification as described above. All models were estimated accounting for clustering of repeated observations within individuals using generalized estimating equations. Analyses were 
Sensitivity and Subgroup Analyses
Because some insurance switching might be motivated by a change in health status or a desire to switch healthcare providers, we performed sensitivity analyses focusing on subgroups more likely to be experiencing exogenous insurance switches. First, we repeated the analyses above after restricting to individuals who were most likely to have switched due to an employer switching plans or the cancellation of an entire plan contract (Bplan cancellation^). We identified these by flagging all plans or employers with 20 or more members, with at least 75% of members switching insurance on the same day, using plan identifier codes and employer tax identifiers (available for 12% of the matched sample). Second, because those who move, whether due to a job change or not, may be more likely to establish care with new providers, we restricted our analyses to those whose ZIP Code of residence did not change (80% of the matched sample).
In addition, because new health plans might also entail higher enrollee cost sharing that might have independent effects on post-switch utilization, we repeated our analyses on the subset of switchers for whom there was available information on insurance deductibles (35% of the matched sample). We classified all insurance switches as those switching to a plan with a higher, equal, or lower deductible and repeated the analyses stratified by these populations.
Finally, we performed additional sensitivity analyses to replicate our analyses among patients with chronic illness, among patients with high confidence identifiers and excluding a 6-month Bwashout^period prior to insurance switching (methods and results in online Appendix).
RESULTS
The full study cohort included 1,628,057 individuals, of whom 418,231, or 26%, switched insurance as least once from 2011 to 2013 (see flowchart in online Appendix), with 366,327 of these switches occurring from January 1, 2011, through January 1, 2013. Of these, we matched 316,343, or 88% of eligible switchers, to non-switchers (entire matched cohort n = 632,686). Before matching, those switching insurance were younger (40.7 vs. 43.4 years, p < 0.001), less likely to have preferred provider organization (PPO) coverage (28.0% vs. 34.3%, p < 0.001), and for the Medicaid cohort, more likely to have Medicaid managed care coverage (28.1% vs. 10.7%, p < 0.001). After matching, balance improved between switchers and non-switchers (Table 1 , online Appendix). Pre-switching trends in utilization of physician and ED visits were similar (Bparallel trends^), with the exception of trends in new specialist visit utilization for the initially privately insured (online Appendix). However, the divergence of these trends was small in magnitude and not persistent over time (Fig. 1b) .
New Physician Visits and Emergency Department Utilization
Compared to non-switchers, switchers experienced a significant increase in the monthly rate of new PCP visits after insurance switching (Fig. 1a) . This change was larger for those starting with Medicaid than with private coverage. In adjusted analysis, relative to non-switchers, there was an average increase of 203.4% (p < 0.001) and 49.3% (p < 0.001) in the monthly rate of new PCP visits for those starting with Medicaid and with private coverage, respectively ( Table 2 ). These average changes were driven in part by larger short-term increases in utilization post-switching, which diminished over time (Fig. 1a) . Cumulatively, in the 12-month pre-and postswitch periods, 7.0% and 17.4% of switchers initially with Medicaid coverage saw a new PCP, compared to 7.2% and 8.7% of switchers initially with private coverage.
We observed a similar pattern for new specialist visits among Medicaid patients, though less pronounced (Fig. 1b) , with the adjusted rate of new specialist visits increasing by an average of 47.5% (p < 0.001, Table 2 ). In contrast, there was a small decrease in the new specialist visit rate for privately insured patients after switching of 2.8% (p < 0.001, Table 2 ) that resulted from a temporary decrease in the rate of new specialist visits from the month preceding an insurance switch through the month after a switch (Fig. 1b) .
Among Medicaid patients, there was an increase in the rate of ED visits around the time of switching, reaching statistical significance in the month of the switch. This change represented an adjusted 14.9% increase in the rate of ED visits in the month of an insurance switch compared to the average rate in the period from 12 to 4 months prior to switching (p < 0.001, Fig. 1c ). This increase returned to the baseline rate or below in the months after switching. Among the privately insured, we observed a small statistically non-significant (1.7%) decrease in the rate of ED visits (p = 0.16, Table 2 ).
Sensitivity and Subgroup Analyses
When restricting to the cohort most likely to have switched because their employer switched insurance carriers (n = 74,030), we observed a similar increase in the rate of new PCP visits (p < 0.001 for the post-switch period, Fig. 2a) . Findings also were similar for the population who did not change ZIP codes (n = 509,038, p < 0.001 for post-switch period for both, Fig. 2b) . Finally, for the subset of enrollees for whom we had information on cost sharing (n = 126,830), we found a consistent increase in the rate of new PCP visits after an insurance switch, regardless of cost-sharing changes (Fig. 3a) . For new specialist visits, however, individuals moving to a plan with higher deductibles had 12.1% (p < 0.001) fewer new specialist visits post-switch versus matched controls. In contrast, there was a 21.5% increase (p < 0.001) in new specialist visits for those moving to a plan with lower deductibles versus their matched controls (Fig. 3b) .
DISCUSSION
This population-based descriptive study of insurance coverage switching in Massachusetts provides a number of potential insights about the functioning of health insurance markets. First, similar to prior research, 4, 24 we found that insurance switching is common, particularly among younger individuals in managed care insurance plans. Second, we observed that insurance switching is associated with significantly higher rates of new physician visits, particularly for visits to PCPs in the months after switching. These findings were robust over our sensitivity analyses and suggest that insurance transitions among the continuously insured may be associated with physician turnover for many individuals. Whether this has negative health consequences for these individuals is not yet clear. Third, we observed an increase in ED visit rates around the time of insurance switching among the publicly insured but not among privately insured patients. Though this increase in ED visit rate was temporary, it suggests that insurance switching may be a vulnerable period, potentially reflecting individuals' uncertainty in where to seek care while coverage is in flux, though other explanations for this pattern are also possible.
An important concern for this analysis is that some insurance switching might be motivated by a desire to switch providers. In this case, increases in new physician visits could be viewed as a desired outcome rather than a negative impact of switching. Prior evidence suggests, however, that the vast majority of insurance switching is unlikely to be motivated in this way. The Community Tracking Survey found that among individuals switching private insurance, over 75% was due to employer plan cancellations or a job change, and fewer than 10% switched insurance to obtain Bbetter services^such as preferred doctors. 6, 24, 25 More importantly, our sensitivity analyses of alternative groups designed to exclude those with potentially endogenous motivations for switching were robust.
One likely mechanism driving the increase in new PCP visits is the lack of overlap between different insurers' provider networks. This possibility is supported by the greater turnover we see in those initially with Medicaid insurance vs. the privately insured, since the networks of physicians accepting different types of Medicaid plans in Massachusetts tend to be narrower than the networks of the large commercial insurers in the state. 26, 27 These findings also have important implications for state-based exchanges, many of which rely on narrow networks and high-deductible products in order to hold down the costs Abbreviations: PCP primary care physician *Calculated as the change from pre-period to post-period in switchers minus the same change in non-switchers, without adjustment † Estimated from a linear regression model clustering at the individual level using generalized estimating equations, adjusting for all patient characteristics shown in Table 1 (depending on initial insurance type) ‡ Calculated as the percentage change of the adjusted difference-in-differences estimate relative to the switcher pre-period baseline in the first column of premiums. 28 In contrast, the mixed changes in new specialist visits following insurance switching may reflect a combination of factors. Among the publicly insured who have no financial disincentive (e.g., copays) for specialty care, the increase in new specialist visits after switching may be related to the need to establish care with new specialists. In contrast, for the privately insured, individuals switching to plans with higher cost sharing appear to curb specialist use significantly, with the opposite relationship for those moving into plans with less cost sharing. 29 Our results show that the combination of frequent insurance churning and the associated physician turnover may imply the presence of a fundamental tension between strongly competitive local markets and the stability of provider relationships for patients. Following from this, the success of interventions to promote continuity of care, such as accountable care organizations 30 or patient-centered medical homes, 31 may be sensitive to the dynamics of insurance churning in the local market. If patients are frequently switching insurance and physicians, it is difficult for delivery systems to recoup longterm investments in population health.
Our study is subject to several limitations. First, this is a descriptive, observational study and does not permit definitive causal conclusions to be drawn about the impact of insurance switching on utilization. We use a matched group of nonswitchers to confirm that our findings were not driven by secular trends, but our sensitivity analyses could not address all potential sources of confounding bias. For example, we are unable to assess the role of disability status or income fluctuations in the dynamics of the switcher and non-switcher populations with Medicaid coverage. Second, we focus on a continuously insured population in Massachusetts, which may not necessarily reflect the dynamics of insurance markets nationally. Third, given the limited time window for this study, we are unable to fully characterize patients' prior physician relationships, which can span many years. We rely instead on a conservative measure of physician switching defined by Bnew visit^CPT codes, which potentially underestimates the impact of insurance switching. Fourth, as seen in the patterns of utilization changes for the Medicaid-covered population, there were important anticipatory changes in utilization preceding switching that biased the estimates of our dichotomous pre/ post model specification. Our sensitivity analysis excluding a prior Bwashout period^showed that most of our results were robust to this exclusion, though our findings for ED visits in the Medicaid population became non-significant, reflecting that this utilization pattern diverged from a simple pre/post change. Finally, we only examined switches across insurance carriers, rather than across plans with different design elements within insurers. To the extent that some switches within a carrier represented switches to either tiered or narrow network plans, our results may further underestimate potential changes due to insurance switching.
In conclusion, we found that insurance switching is common, and is associated with increased physician turnover and temporarily increased ED use among the publicly insured. These findings suggest that insurance churning may be a medically vulnerable and clinically relevant period, particularly for the publicly insured. Whether the possibly negative consequences exceed the benefits of switching for some enrollees will be an important question for consumers, payers, and policymakers going forward in this era of evolving health care policy reform. 30-day intervals (Bmonths^) relative to insurance switching for switchers and their matched control non-switchers. Both a and b stratify these outcomes by whether individuals switched to insurance plans with a higher, equal, or lower deductible compared to their initial plan. These analyses are restricted to individuals and their matched controls with initial private insurance coverage with deductible information available before and after switching (n = 126,830 including controls). Unadjusted rates for switchers are shown by the solid yellow/light gray line (BSwitchers^). The same trend for non-switchers is shown by the blue/black solid line (BNonswitchers^). The solid vertical black line indicates the time point of insurance switching. 95% confidence intervals are shown for all unadjusted estimates, assuming a normal distribution of rates given the large sample size of individuals.
